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0! SltJ" 01M0I (Resistor array)! 01^ £^ eiK7i(Line equalizer)^! Stf- ^o^Ai 

mSj^kSW7vMfi^ n - EiU?E1 : Junction Fie,d E,fect Transistor » 

am 331 4ES S-2SHJ] #71 QRs^Qil 3HAIS £S SSI-7IB #A-||S| gSt-HIK 

si4^ ssHEj j\m\ urn §37121 mucoid. 

IS Sal £(5)2*; #71 33M3Si|£(5)2| *EHHI 31=! 33J2Sgf|g(6)S; a^SsaSSff)* *EKH 

gas ! m^a»as(7)a-; #71 oms#si£(7)2) ge^se b?o»oi aoisstw:)* 5s 

S^JIOiaSKVt)*; #71 Jill Si H23afflS(£i)2h 0»S3fflg(7)i» «3*1 aiWY(8)M 

g^J1{^° t|S ^^ 3 #§^71(52)21-; 3d§^7l (52)2J S^EHW 3gsi &#7| (5! )2h #71 o^+g 
212, §aie!&a i^BOl #71 £tf+7|(51)2|- ,W(R52)(HI SIS atm 53711 S3* ^73^-EUQ 
|E0| MgH^E1(Q1)2| iAgj, Eeoi| saigas 9)HA|Ef(C51)'a «i(R53)oi L ^ 

#71 Sil2Sgs|S(6)fe S#g^7|(62)2|-; 3i+g^7l(62)2| sajEflil 31£! (61 12K #71 c <!ahs 

^71 (62)2| gqcji ggg m^(R62)]lF; TilOIMBW #71 3310^(8 sTlbl^^c 0 a7ffiE«~*I 

HSOI M?HX|^E1(Q2)£J ±*3M 31211! HSW gA|7f 3 IS 7fI»AIE1(C61) 9! *£(R63)°f ^# 

#71 0i^M#S|£(7)= #71 3dg^7l(62)2| gejEMHI 3121^ J9^(R?n 71 IHAI EH fC7h n -' 

73*r(R72)2h QOisoi #71 A3tKR72)0l 312112 *B|BO| 33IOI¥(7)0)I 31§ ^#§3$ "(71 THtof 
liffi! M-SP 1 ** 8 ) 21 HW32KVfc)0l 37(2112, 2^13301 #7| S|*KR71)2h mtME\ (C71)2J 52- 

f^W^O,®^ ^ SfS2J ~(zer O )0« 

Oiajj, jlOT ynm AIS 0|^M#SIS(7)OilAI #^2I^ gtra dS(OUT)Si?EI ^^011 CHSH S7F 

M#2ie(7)2| Sii^ S3HS2hM?HA|iE1(QI,Q2,Q3)0fl SSSIIK v ,o;xr u f 

I^f^Jfl't^^l'l^^f ¥§E °^ fCS ' 71mi - aa01 UISIS ^ ^^-fi 7rass-w 

3|!DI #71^ Ol^^&l 01 3HAIS £!S gsh7l^ SSflSgOl QH_|E|- SE§ f|SOI7| [fflgOJ H^S 

l/aoiu^^lSol'if? 011 ^" ^ SPI "^'^wik a*ili8! iiss! i isoi 

<3^Sj^ SSTOI 2^2|Hg Si(M0S : Metal Oxide Semiconductor) S.SSS TMPlS ^)fiEi 

a« • aWjyH^s A!^y ^g# a as| Al#4:(time cinstant)7h fi^2|7! ^ M F°I §>- 7i 

a, 5is2j s^j5^ mm\ m= x%> oiaiois oisst &ih7ii li «*isa si57 

#71*1- g-gSI-71 43-^SAj 01 gg£J qigS, i!SS^E1 ^aih ai*s aauinL ahi 

ig^fe 33i1SI3fl£2f; #71 HS§5|S(H1A| ^Sf aqgiOl- #71 gMi^Sf i=S!01 

710) d=W 2J5H WffSffll 23101 21 £s sra 33I2SSM 1§Sf1 ^© 0)31 01 S BH«S rlzsIfflSsS; 

#7i 33i2s§se£i ^Ai2= o,»^ok a^i o,«ei 5 4shj i Is S *iay »bS5i hoi 
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ti£2F; &?\ owms-semai mm\~ gg-s dtt m^m tissAi s^ok etF^i ef 

□ISK §!^S £98 giSKJl 01 WSSi U\&*m ^Altdlg gS*]Q. 

XI1ESI 73«J- CHEilOIOfl [H«t #a SISEOIH, a3E= S3I H1£2| H0)i& fflSFajl SfSEofe. 

a ism mzmo\ oi nasi ^aioiichi ms sa^isj ^gm m'stia. 

All EM EAIS H|2F SOL 01 ST32I ^A|0f Of OiaiOlg 0|8» AS SS^I^, «fl 

£gS _SB|£»S<IN)2r S|OISS(BO)S gTO«OIE* SSS aiSSSIS(1)2F; &?\ ai3§tlS(2)2| 

(3)2J ^Ai2(0UT)l BTOWOI 73IOJi!2(B0)M i»S|£S2i| «ICH^(4)f W=!LK u ^-°* ,!£ 

fe^i fliaaais(i)£, hibhs erboi saieieu saa S4*s*?i(ii)»; §3011= s^dsoN)?!- 




Oil EI-BOI Sa1E|£3 7*313 5HMA|Et(C11) 3! 33S-(R14)°S ^3SQ> 

D. * aiSgs|3(1)2| 7at«R11,R12,f:l3,R14)a ZW a2SafflS(^2fWKl,m^^a QH 

«isaas(i)2i ^baiekcids a2ssas(2)2i ^maiekczoib- ugarai. aisassny 
sas^um su w oiaioi(i2)s a2aaas(2)s5 3^^71(21) a sv.ojaoi^or oil io 




U7\ 0mfiS-fflS(3)2| gqAi2(0UT)^ 2|J-(H HSU 0HJE1 a01±?L(4)OHI I|«=«l dSSAI 
EIDI- X1I01¥(4)(HIA1 4Sg£! aOi£iSS ^ W 0121101(12,22,32)0)1 

□i2S, ^7|*t giShOI 01 £ AIM OH [0-5 ga:?|2| =3}# gattD-. 

Sg!0| flS2| gSKDI AI^IEIS, £!3£«E1 ^£!S 6!±(IN)?|- 73*KR113# 71 *t ^gs^i 

OIIBL 7H%* 01301(12)21 H0|^(4)(HIAI M^EI^ HO1dS(B0XH 2J5H 1S2IEH, 73*^ OiSIOI 

(12)21 XlVStOI BSHlSSfll SihOll CHSSI01 S5d S^I(H)01| 2)*h i^E^ gSf@Q. 

aisaastDMAi s^s >js= si2sssis(2)s s^Eia,7g*KR2i)# tisi s<y-5»7K2n£i «w 

g^BOJ mSU. 31 2S§ SIS (2)21 3d §^71(21) S J39t OiaiOI(221# ¥EHS1S- uct 

m^lsL S^*KB, ?ai2SSaS(2)2| ^ i^Oll °1§|[ §§E|^ sI(zero)fflA^ SsS 

^Lssafii)^ H2ssa3(2)£ ^mti ^mm, cm lh¥2| a shiiiaieisii 

2ttl! QpHS £Kh A|S QE 0|S(gain)# ^«aici-i ^ac 

$p W aiOl (22)2| TgtfSfS t;1I01^(4)[HIA1 ^EI= aiO1<MS:(B0)M 2|5H aSEICH. JTO 013101(22)21 
S^KttJI Btlt25« ^71 fflSKHI CHSSHM 9!4» S^|(21)0fi 2|4| B^ETh SaSQ-. 

^71 fli23aaS(2)2| »BJ4!S£ 0|^afe'-aM(3)0)l BBSEIffl. Sf&KR31), 5HH|A|E1(C31i S W4KR3 



Olttl, 3^g^|(31)(HI 2l*h g=E^ stj- CHaiO|(32)21 SVZtOI 2|§H SS(E|D), 0|S S!t| 3irS= 
3<,3112J g»6i2(0UT)2| Oi^S g?\ g^£01l CH^Sra BJSffia. ^ Sl» CHaiOI(32)2| ^tjsT^i 
Oil [H^oJOl 3i+g^7|(31) ^>JS(0UT)21 Oi^OI a§SQ. w ^ r 

SSSfliS^sl^i^icf ^ l2:(Equali2ed singnaDSAi 21^011 HIS1' g OHJEh HIOl 

aoiwjoiiAi^ oi^a^as(3)2j gqds(ouT)2j m^n?\ sseioi, g^s Ei3xi°i b^idii im 
Hi.Msi 7;^lo^i!2(B0)7^ assoi, ass aoi4!S(B0)s ^ »^ 013101(12,22,32)011 asao. 

□I2£, a2EM ^ ^ 01 3101 M SO 2*1151 ^St^CK 




E^, aD1d2(B0)£l d|M4== ^ 73*)- 01310121 THitZt B» iSi IgSfeM, 7H|M2| a01dH(B 
0)013 CHaiO|2| 73t,^ h 2 =128 ig°g BatlCI-. 
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q2£0i ems urn aoi, siisaas(i) msj *t%* oiaioi(i2)^, ^ms. jroaoi 221 

77H2) *l?KR~64R)2h; MsL 39£ 2311 21- 5A|0)I zj*|0| 77H2J >*i gal 77H£| 3d TflOl 

M(121 ~ 127)3 ^T-SSEK 

5)1 ggg 77H2) A)*>(R~64R) gfgg a..}) S)^(R12)(H| 21EID1, ef 2£ 7)! 0|M ( 121-1 27)0)1 £ 7U| 

MSJ H|0)dS(BO)2F 3 Bf 3 Ai2( ±*0 } ^ ggsjp. a^A| S ( ^°)^ e 301 | £AIEIA1 Sf- 

StlDii!2(B0)S BraAID°:£A!) 30)1 4= 2iQ. 

? 0 af , 2a ,z ^& I S5 J IS , SS8P Ul - e mLHW ^ * EH * ™- 

Wlf MOL 3^7i!0l^(121)CHi £J^|£I= HDIdS:(B0)2] um?[ ^ T|' g° 2^101^021)- eh 
SiiEIDJ, a*»0|M( 121)011 CH^^ 7cftKR)Gil 2H?r i^SQ 

s^fiamsi' anas ass a *» o,a * ^ 

SSs^^We^Sa 25J ~ 0IHS ' ° 7l2f & = 51101011 7 ^ 0)3101(12)21 75) 

qiiHi ma, ««■ oiaioi(i2)(HiA-i 73*^21 m\m\ iks?~iooka gsois, 73^ 01301(12.121 

sl^atEmg \kS£.S. Kit 0|E|0|(12)H| mts gSHr 1kfi~128k»F EIEU 

S¥ ni °|3IOK12)2I 77H2) S««R~64R)2| fiVZtOi »a§ 1kB,2k8,4kfi,8kB, 16ki2,32kn,64kfl]lh STOI 22) 
S^l- EIEU o|.ji, X1IO)iM2(B0)2| 77H2) HIM &0| -1001111 Wl-S, 73t>- 0)3101(12)2) ge flltSt 

issSw^ra^ 1 S»E^?OTikS* 0,ao,(,2)21 - 7W21 ~ s 2£y — a s ^ 

WiEM 01 »32| £AIMOII (U-S £S 5iK7|0)| SjgEfe HI0)¥(4)g SD 

7)1 flStlQ. #71 3I3E0)| SA|=! X||Df¥(4)2| fl|0id2:(Bu)if 7B|M°! l^SJISticf. 

nasEpi eais am boi. 01 ws2i ^aimkhi mm as sspisj moi^Mfe, owaaasrsisi « 

^d:£(OUT)g ytOI-gOIEs ggg El 33§7| (41)21-; 2f2{-2) era £je<B01l SI OI5*l StfVref 1)21 ' J8I2 




yrOHOI, 7UIM2) d:£g ?IOid2(B0)SA1 gqS)£s oqgg ?)§E1(48)g qiggCf 



0l«a4fS|S(3)2J gejAjSKQUTph 3^^|f41)0fl S^EIS, E|3 a^l(4!)0)|A)^ 2J»aiS2) ul 
3x|7) 2g£!CK EI3XIS ^ 3d 5^1(42,43)2) H|Uhg gj^g-Ofl SJ^DP-. 

= 2 H 5^71(42,43)^ U|iil7l(cornparator)S §S)§)D), 2j-2)2J ui-g ejMCj^i o.es E | rai ri m 2 7|^ 
amyWhVterf2)2F uI3t;|2| 3?IM UWtta. 0\J\M 310|£aSf(Verf1)S ^71533" 



(Verf2)Sa 2JD 

^ D-M@MM(44,45)^ [RgSfe pi- 2^5^^1(42,43)2] gqaSiP S§!9(0)2i BfOhMO) |^ 
i Q if47)(Hll®a D_gl!SSC44)2J m ^ ^1(46)0)1 S^EI3, 0-CSH(45)SJ feEl^ 

era 71 (46)0)1 A) £ 4^1 D-SSMM(44)2| §»0I S, ?)§E1(48)2| 23/aSB(U/D)11 ^IthiAI- 

(47)2) gjqetHI 74I5@D. fcElttW(47)0|AI& <£>\ Bfflbl(4§g D-tfiitf(4S)2l •Slffc 

SlftlEIDI, 3 ISfe ?ISE1(48)2J 2!OIO|«&(E)OI S^SO. 

?)SEi(48)^, 2J0)|OIM3(E)2J A!s:7^ SWieill^ g/P-SB(U/D)£) -dS ^EHO)l [&£(■ 

(up count )£E^ C)g?(§M(±wn count) gSfg ^tS^Eh. MQ- g-A)|5f?)| a/CI-S^fU/Oia Ai^-^t gmi 

awa s^oife 2j ?fS E ^ -tsc ffi , 2j/d1b(u/d)£) ds? • sSafiSrsSfitlS?^ 

53ff^Sf9U. SjjjL0JiP(E)2| ai £ 7) g^cfllS §^0)|^ ?fSE)(48)^ ?1SM g^g SCT & n 

91SE)(48)£) ?|-gM OIOIE)^ 10)dH(BO)SA| 73 *> O)MO|(12,22,32)0)| S^SEf. 

tJ-S, Uli27IM gSTSfe At.71 3d5^l(42,43)0)|A)^ 3g§ EI3t:|0)I [CEf- JH7I-73 S^<>M ^MH^ 

©2) 3= <= «d5^7l (42,43)2) e^EHBOl EI3 era7|(46m^ 5)015)1101 E|0), ?F£E1 

iffi _eywpj«EwjDife *Knaniioi ej^eiii s/e^eku/dxhis skdieii^oi aqao. c™, y 

Ei(48)i= S?)gM gS}-g ^iSEl'E). 

©S) 3^, Sd5^7l(42)2| M^s §roiaiao| EI3 Sd5^7|(43)2| gq§ S^ai^OI E|D), &d7| 
z2 AH 7hz:= kas -FtAJ o hzr 5% 4^^5^jLK 
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<D2| g°, = 2£iS=^| (42,43)2) gag § 
5 , h^E1(48)°| S!(HI0IMe(E)M^ SmiEJiaol gJ^EIH 
(48)^ Q§?fg§ =5fg 4=*"*+Q. 

^33 ?J£E1(48)2| 7HIM fl|O)A!2(B0)£ Tm Oi 31 01 (12,22,32)2) 77H2J *I*71I0I em 2! 
(12.22,32)21 73*^M & §7FA|7|H, QS7^I g °0|£ 013101(12 22 K)3 

fll - 0iai0l(12,22,32)2| to (R-,64R)°| Z» SSBSlS V%Vl?£» 

^^mlfSIL o,aiol(12 ' 22 ' 32)011 flSfstsj <sm?\w ma, ?ksek4B)si him^, ^ jcnaa 

g(B0)2| d|M^, £Eir XI* 0151101 LH2| X-i*(R~64R)2| as iiehOI 2|E5fe SSJHWS 28 * 5 

s, ^ 7a* oiaoi (i2,22,32)2i xi*aoi ^e^chi cos dS2i &i|g ul&3 lb 

— SAI7I SIJ3IAI7IS "7J8K3I ZHffl 232) ailSSg a-oj SAlW 4 ?icT 

HOI 0| g-g°) ^AlWOfl [jag, Sj|0)^CHI 2|tH Xit&fOI HOa^ Ta^&i- OiaiOlg ^dloK 

□Isfrffl iaia x F| c ^ ™< a^«rioiaarA a, 3s Sol 

1 

g g? 8 ' 



§L*j flaSAi BSjHOh gasi Ajs;^' mBm] wsiqh zf 6lEfl0|2| stF °BS^ 

fmi^l^^^^ 101 ^^ * |0i " S of^ol?q^iss Tigsl SfeS#0) 

ma-oii aoiAi, g-jm ^ o\m\~ moi&sb} §^ ^o, o,^ E i 



3 

garni aoui, ^7jtr ^es s*tioims! ^# ws^s ^ ^ ojaoiM oigti- # 

4 

5 

I^SMJ? Ibilgfil ii^m^J'I^P ^ H 013,01 LH ' 

6 

^^n^M^i^? ^ %ySi 2Si WxlHg ^S£g §fe X*J 0\ 

7 

gi«M StOt/d, 4 h 7|*f UCH¥= ^71 Oj^a^slsiCHIAI g^a= ai^oj E | aX |s ggsih, 77j 

3 aWISJj 4^71 El 3 2a7|(HIA1 gES ESSIg i§2| ai?l5» Si SI27I53M ti\3.t£ Hia^ 

fcg^se «rt3, ass iri3xi7^ aiTisaa ^12715x121 ahdiqh *ixieo igei aztaAiai 
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am&n smsa a§?ei §m $m\n, mz^m^ a^as sxhsi sxwhj, 
stf&fe si ngss oi= xm mom o\mt mm . 

g^?tJ 8 

HI7&KHI SiCHAI, #7l*t HIH^BS dl&3 S^tfc KI3XI2I- S!3 S^EI 

S^£l= HI 2715*1 g HIHsfe lM<2i*Bmm Smfc 5<g sgog Sfe ofgiOlM 0|§t!" 2 
S g»7l. 

9 

HI8t,HHI SIOiAi. #7I£H feEIUSc #71 *ll1S#g^7|2| M^iiSM £HSIAI5>I= #71 
XB23tf^7|£| EH*IA|?|=- a2&E»Sah- #71 &1HIWSI M^dsg #7| 

?hSE1°l g/O-SBH SlSSfS S!"27|2f; #71 HI2gglMHJ g§j£!±2l- #71 S.^7|2J f^i!Sf te 
aitt-ad»KN #71 7SE12) 2!0)IOIMe01l TSlgtfe feEltfc&XH SUSfe 311 Sfe 01 

mm oise- sspi . 

10 

flTgHHI SICHAI, #7i*H ?*£Ei2l gejEHHIc £S°J gfilSES 2|^CH SA|Sf7l 91?+ ^ P0I2E 1 
AI7I SAI7I7I- ¥7|SKfl Sfe Kit!- OiaOIS OlgtJ gtPI . 
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